INTRODUCTION {#sec1-1}
============

Previous studies have shown that there is an association between dietary patterns and risk of many diseases.\[[@ref1][@ref2][@ref3][@ref4][@ref5]\] As a main component of human nutrition, fruit and vegetables play an important role in association among dietary pattern and risk of diseases. Some recent systematic reviews reported that a high daily intake of fruit and vegetables promotes population health and is inversely associated with cardiovascular disease incidence and mortality.\[[@ref6][@ref7]\]

Furthermore, previous systematic reviews have shown the positive impact of fruit and vegetables intake on reducing the risk of gastric cancer,\[[@ref8]\] obesity,\[[@ref9]\] type 2 diabetes.\[[@ref10]\] It is estimated that around 2.7 million deaths per year are attributable to inadequate intake of fruit and vegetables worldwide.\[[@ref11]\] These associations have urged health authorities to include some recommendations on consumption of fruit and vegetables in their guidelines and policies. For example, US health authorities recommend daily consumption of a minimum 5 fruit and vegetables servings,\[[@ref12]\] and World Health Organization (WHO) recommends a daily intake of at least 400 gm fruit and vegetables.\[[@ref13]\]

Previous studies in Iran have reported that consumption of fruit and vegetables among Iranian population are lower than international recommendations.\[[@ref14][@ref15][@ref16][@ref17]\] On the other hand, studies have found that the consumption of fruit and vegetables is associated with lower risk of the metabolic syndrome, obesity and cardiovascular disease among the Iranian population.\[[@ref18][@ref19][@ref20]\] These evidence suggest the necessity of developing specific plans to increase fruit and vegetables intake in the country. To do this, examining the determinants of fruit and vegetables consumption and identifying the groups with higher need of improvement is a first step. Most previous studies, which have been done in developed countries, have shown that gender, race and ethnicity, resident area, occupation, individual socioeconomic status (SES) and neighborhood SES are some of the main predictors of fruit and vegetables consumption.\[[@ref21][@ref22][@ref23]\] A previous study in Iran showed that low education and low income were associated with lower consumption of fruit and vegetables among elderly people.\[[@ref24]\] It seems that less attention has been given to the socioeconomic predictors of fruit and vegetables intake and most studies just described the level of consumption in the country. To fill the knowledge gap in this area, the current study was conducted to examine the demographic and socioeconomic predictors of fruit and vegetables intake using province-level data from stepwise non-communicable diseases risk factors surveys over 2007-09 in Iran (Iran-STEPs).

METHODS {#sec1-2}
=======

Data sources {#sec2-1}
------------

Following recommendation by WHO, Iran STEPs was launched as a nationwide system, covering all provinces, in 2005.\[[@ref25]\] Since then, this survey has been conducted every year in the country. In summary, a representative sample (30,000 participants) of 15-64 years old population is selected using multi-stage cluster sampling method. Sampling frame was defined in 50 clusters for every 30 provinces. Each cluster was selected based on random cluster sampling including 20 persons (10 males and 10 females) in each age group.\[[@ref26]\] Then these people were interviewed to get update information on demographic and behavioral risk factors including tobacco use, diet, physical activity, history of high blood pressure, diabetes (For more detailed information see.\[[@ref17][@ref26][@ref27]\]).

In the current study, we used the publicly available data on the mean number of fruit and vegetables consumption per day in age (five groups including 15-24, 25-34, 35-44, 45-54 and 55-64 years old) and sex stratum in the province level from Iran STEPs for years 2007-09.\[[@ref27]\] People were asked how often they consumed fruit and vegetables in a typical week, and the average of consumption on one of those days.\[[@ref26]\] Data on provinces unemployment and urbanization rates were obtained from the statistical centre of Iran.\[[@ref28]\] Data on the provinces human development index (HDI),\[[@ref29]\] were obtained from a published report.\[[@ref30]\]

Variables {#sec2-2}
---------

Mean number size of fruit and vegetables per day were used as dependent variables. These variables were calculated by multiplying the number of days that a person consumes the fruit or vegetables by the average number of serving in one of those days.\[[@ref17]\] A serving size was defined as 80 gm of fruit or vegetables (for more detail information see,\[[@ref17]\]). The demographic characteristics of participants and SES of the provinces were used as explanatory variables.

Three variables were used as proxy of provinces SES including unemployment rate, the proportion of population living at urban areas (urbanization) and HDI.

The gender and age were considered as demographic variables. For HDI where annual data for study period was available, the updated yearly values were used in the models. For unemployment rate and urbanization, the latest available data from 2006 census,\[[@ref28]\] were used in the models.

Statistical analysis {#sec2-3}
--------------------

As data were reported in the stratum of age and sex, two types of analyses were conducted in the study: Non-stratified and stratified analysis. In the non-stratified analysis, the age and sex weighted mean of fruit and vegetables consumption were calculated for each province for the years 2007-09. To calculate the weighted mean, the proportion of each age and gender stratum in the provinces were extracted from the Iran\'s 2006 national census estimates.\[[@ref28]\] In addition, the provinces were divided in four quartiles of HDI. Then, one-way repeated measures ANOVA was used to compare the mean of fruit and vegetables among age, sex and HDI groups.

In the stratified analysis, first 10 strata were created based on age and gender stratum (90 observations in each stratum). Then, random effect linear regression model,\[[@ref31]\] was used to model the data in each stratum. Separate models were applied for fruit, vegetables and combination of both.

The standard errors were corrected for clustering of the estimates reported from the same province and heteroskedasticity.\[[@ref32]\] The mean centering values of the continuous covariates were used in the regression analysis. The STATA version 11,\[[@ref33]\] was used for the statistical analyses.

RESULTS {#sec1-3}
=======

Data in [Table 1](#T1){ref-type="table"} show the weighted average of fruit and vegetables consumption per day in the provinces of Iran over 2007-09. It can be seen that there were substantial variations in the fruit and vegetables consumption across the country. Women in Semnan and Northern Khorasan provinces had highest and lowest daily consumption of fruit, respectively (2.80-fold difference). Men in Semnan and Southern Khorasan provinces had highest and lowest daily consumption of fruit, respectively (2.65-fold difference). Highest and lowest daily consumption of vegetables happened in the Bushehr and Chaharmahal Bakhtiari provinces for both sex (3.49 and 3.74-fold differences among women and men, respectively). Only in 6 out of 30 provinces, men had higher consumption of fruit than women. This figure for consuming vegetables was only 2 out of 30 provinces. In most provinces, consumption of vegetables was higher than fruit over the study period.

###### 

Weighted mean (CI) of daily consumption of fruit and vegetables in provinces during 2007-2009
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Figures [1](#F1){ref-type="fig"}-[3](#F3){ref-type="fig"} show the scatterplots between provinces' SES variables and combined fruit and vegetables intake. It can be seen that generally better SES was positively associated with higher consumption of fruit and vegetables.

![Scatter plot of association between human development index and combined daily fruit and vegetables intake](IJPVM-4-831-g002){#F1}

![Scatter plot of association between unemployment rate and combined daily fruit and vegetables intake](IJPVM-4-831-g003){#F2}

![Scatter plot of association between urbanization rate and combined daily fruit and vegetables intake](IJPVM-4-831-g004){#F3}

The average daily consumption of fruit and vegetables by HDI quartiles has been shown in Figures [4](#F4){ref-type="fig"} and [5](#F5){ref-type="fig"}, respectively. A clear gradient between HDI level and fruit consumption was observed, but it was not the case in the vegetables consumption.

![Mean of daily fruit consumption by human development index quartiles in Iran, 2007-2009](IJPVM-4-831-g005){#F4}

![Mean of daily vegetables consumption by human development index quartiles in Iran, 2007-2009](IJPVM-4-831-g006){#F5}

The results of one-way repeated measures ANOVA indicated that there were no significant differences in the daily consumption of fruit (*P* = 0.52) and vegetables (*P* = 0.14) between men and women. In terms of age group, the daily consumption of fruit was significantly different among age groups (*P* \< 0.01) and older age was associated with lower consumption. However, this difference was not significant in the vegetables consumption (*P* = 0.90). In addition, the results showed a significant difference in fruit consumption among HDI quartiles (*P* \< 0.01), but no significant difference in vegetables intake (*P* = 0.81).

[Table 2](#T2){ref-type="table"} presents the results of regression analysis for males. Generally, higher HDI was associated with higher consumption of fruit but not vegetables. When the combined consumption of fruit and vegetables was considered, this association was significant only among 15-24 and 45-54 years old groups. Higher rate of urbanization in a province was related to higher consumption of fruits in the youngest and oldest age groups. On average, males consumed less fruit in year 2009 than year 2007. Comparing the constant term (which shows the average consumption for the provinces with mean value of covariates) reveals that older age was associated with lower consumption of fruits. There was no significant association between socioeconomic characteristics of a province and the vegetables consumption among males. On average, the oldest age group had the lowest vegetables consumption in the provinces.

###### 

Results of random effect linear regression model for males

![](IJPVM-4-831-g007)

[Table 3](#T3){ref-type="table"} presents the results of the regression analysis among females. It can be seen that higher value of HDI was associated with higher consumption of fruits. This association was not statistically significant for the vegetables consumption. When combined consumption of fruit and vegetables was used as dependent variable, we found that there was a positive significant association between province›s HDI and the consumption of fruit and vegetables. On average, females consumed more fruit in year 2008 than year 2007. Consumption of fruit was lower among older age groups than younger groups. On the other hand, women in 35-44 years age group had the highest consumption of vegetables in the country during the study period \[[Table 3](#T3){ref-type="table"}\].

###### 

Results of random effect linear regression model for females
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DISCUSSION {#sec1-4}
==========

In the current study, using available data at the province level from the national surveys, the association between socioeconomic status and fruit and vegetables consumption was examined in the 30 provinces of Iran. The results showed that in general, the provinces with better SES had higher consumption of combined fruit and vegetables and this association was more profound among females. Moreover, older age was associated with lower consumption of fruit in the country. In most provinces, females had higher consumption of fruit and vegetables than males, but these differences were not statistically significant.

Previous national and international studies have shown inconsistence results on the effect of age and gender on the fruit and vegetables consumption. Esteghamati *et al*.\[[@ref17]\] using individual level data on third Iranian STEPs, reported that while there was a linear trend toward low fruit consumption in older age, there were no significant differences in vegetables consumption among age groups. In addition, they found a higher consumption of vegetables among females, but no significant difference in fruit consumption between males and females. In the other study, Mohammadifard *et al*.\[[@ref34]\] reported a higher consumption of fruit and vegetables among males. The findings of the current study are in the line with Esteghamati *et al*.\[[@ref17]\] as data for both studies come from Iranian STEPs.

The analysis of data from the World Health Survey showed that the prevalence of low fruit and vegetables consumption tend to increase with age.\[[@ref35]\] On the other hand, they found that gender difference in likelihood of low fruit and vegetables intake was presented only in 15 out of 52 countries. In other study, Tamers *et al*.\[[@ref36]\] found that older people in United State and France had higher frequency of consumption than younger population.

The positive observed association between combined fruit and vegetables consumption and SES in the current study is in line with the previous studies.\[[@ref22][@ref23][@ref24][@ref25][@ref35][@ref37][@ref38][@ref39][@ref40]\] A pooled analysis of survey data in 11 European countries showed that a higher SES was associated with a greater consumption of both fruit and vegetables.\[[@ref40]\] Moreover, we found that SES had a more profound impact on the fruit and vegetables consumption among females than males. This finding implies that women with low SES would be mostly affected by changes in the price of fruit and vegetables.

When fruit and vegetables were analyzed separately, the results showed that the association between vegetables consumption and SES was not statistically significant. The higher price of fruit in the country may partly explain this finding. Moreover, this implies that promotion of the SES may result in larger increase in fruit than vegetables intake.

The results of the current study should be interpreted considering some limitations. Firstly, the data from census and surveys are subject to incompleteness and measurement errors which may bias the results. Secondly, the data used in the study are aggregated data at the province level. This makes it impossible to draw any causal interpretation from the results. Moreover, it limits the generalizability of our findings to other level and settings. Thirdly, while we used the data on the fruit and vegetables consumption for ten strata in each province, the same value of SES was used for these strata which cannot capture the differences in SES among the age and sex groups. These limitations may dealt with in a future study using individual level data on fruit and vegetables consumption and individual- and area-level data on the SES.

CONCLUSIONS {#sec1-5}
===========

The results of current study revealed the significant variations in consumption of fruit and vegetables between gender, age and socioeconomic groups among the provinces in Iran. Results showed that younger people in provinces with better SES consumed more fruit and vegetables than other people. Moreover, socioeconomic differences in consumption of fruit and vegetables were more profound among women. The results suggest that policies and interventions to improve the intake of fruit and vegetables in the country may be significantly beneficial, especially for older people and women in low socioeconomic groups.
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